Proteome analysis reveals protein candidates involved in early stages of brain regeneration of teleost fish.
Exploration of the molecular dynamics underlying regeneration in the central nervous system of regeneration-competent organisms has received little attention thus far. By combining a cerebellar lesion paradigm with differential proteome analysis at a post-lesion survival time of 30 min, we screened for protein candidates involved in the early stages of regeneration in the cerebellum of such an organism, the teleost fish Apteronotus leptorhynchus. Out of 769 protein spots, the intensity of 26 spots was significantly increased by a factor of at least 1.5 in the lesioned hemisphere, relative to the intact hemisphere. The intensity of 9 protein spots was significantly reduced by a factor of at least 1.5. The proteins associated with 15 of the spots were identified by peptide mass fingerprinting and/or tandem mass spectrometry, resulting in the identification of a total of 11 proteins. Proteins whose abundance was significantly increased include: erythrocyte membrane protein 4.1N, fibrinogen gamma polypeptide, fructose-biphosphate aldolase C, alpha-internexin neuronal intermediate filament protein, major histocompatibility complex class I heavy chain, 26S proteasome non-ATPase regulatory subunit 8, tubulin alpha-1C chain, and ubiquitin-specific protease 5. Proteins with significantly decreased levels of abundance include: brain glycogen phosphorylase, neuron-specific calcium-binding protein hippocalcin, and spectrin alpha 2. We hypothesize that these proteins are involved in energy metabolism, blood clotting, electron transfer in oxidative reactions, cytoskeleton degradation, apoptotic cell death, synaptic plasticity, axonal regeneration, and promotion of mitotic activity.